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ABSTRACT / - £ ^ / 

Presented are highlights from the Survey v of , Earned 
Doctorates, 1 * focusing on; trends in doctorate production %y field, 1 
sex, and citizenship; employment ot science and engineering _ (S/E) 
doctorates; and science and mathematics education doctorates* 
Approximately 95 percent of vthe 1982 recipients of the Ph.D. and 
-similar doctorates responded to a survey questionnaire* Data also 
include information for n on respondents obtained from public sources* 
Recipients of first-professional degrees such as the M*D» are not 
included* Among the findings highlighted are those indicating ihat: 
the 1982 S/E doctorate of £7,6)00 was virtually unchanged from 1981, 
remaining 7 percent below ^he peak reached in 1972; that the 
representation of women continued to grow such that during the last 
10 years the number of female S/E doctorates increased by 100 _ 
percent, while S/E doctorates awarded to men, fell by ^20 percent; and 
that non-UvSu citizens accounted | for about 23 percent of new S/E 
doctorates in 1982* In- addition , | although doctorates with 
specialization, in science/mathematics education peaked at 364~in 
1972, they declined to> only 136 in 1982; .among" those with def inite 
employment commitments in ijie' last threcf years , abbuVthree times as 
many had commitments to colleges or universities as to elementary or 
secondary schools, (JNX , , ^ 
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^ 1982 Doctorate Productioh Stable in Science and Engineering 
o Fields, But Down in Science and Mathematics Education 



■ J'hc isurvey of Laftiad Docloroltis is conducted onnuo/J> tij (ho .\Joliunol Research Coupcd far 
th« i\alionui Sgiciicc Foundation, (hu Nutiuiial fcndoivmonl for ihe Humoni ies, I he iVunonaf fnsii- 
lulos of H'Hi/ih. und ilia Uepurtm^nl of Wucalion.' /tpproximaiei} 95 percent oj the 1382 reufJitnis 
ot the Cii. D. and similar dootoiotes, eV, Ed. D., responded lo Ihe'siirvuj r|tJesiionnair{>. The'daUi 
(mm* tndudes soinr; information /or.nanrespoiuJcnls [hat was obtained from puWfc sources. Re- 
t'ip/flais flf first ■professional (ioflrfios, e.g.^tl.D.'s, art! not included. - K 
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Highlights - 

• The \Wi science and engin curing (S/E) doctorate pro* 
diiclion of .17.000 was virtually unchanged From J981 5s re- 

* mainhu* 7 percent below the*peak reached in 1977, SXE 
" dactorutcs uncounted for almost 57 percent of nil doctorates 

in i'J82, >c |> from the low point of 54 percent in J970 nnd 
approximately the same level as 10 years ago. 

• There were sub sum tint field differences in S/G doctorate 
production trends over tho Inst decade* The number* r 

' * doctorates awarded f ncrcased in only iwo fields* psychology 
"and life*scicnces wlffch gre\v by 1*1 percent nid 9 percent, 
respectively. There were decreases hi the other four major 
fields, however, ranging from 17 percent In social sciences 

t Uf 27 pcrpcnl in mathematical sciences, linghieertng doc- 
torate 1 1 rot! tic t ion, which declined hy 29 percent between 
u)72 and 19S0 incr eas ed for the second successive year and 
was almost 7 percent higher than in 1990, 

• The representation of women among doctorate recipients 
continued to grow. Daring the last 10 years the hum I or of 
women S/Eiloc I orates fnc reason I bynlmosl UKTpercenl. ,vhhe 
S/E doctorates awarded lo men fell by 20 porcenl The com- 
bined effect of these opposing trends was an increase hi 
the proportion of S/E degrees awarded to wnmep from 11 

* percent lo 23 percent. * r 

• Non-U.S. Citizens accounted for about 23 percent of 
new S/H doctorates in 1932. This proportion remained essen- 
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llally constant between 1972 and 'l9B2_ Since 1972 there lias 
been q dramatic change in the mitt of foreign students with 
respect to iheirA-isa stalits: those holding permanent resident 
visas declined by 49 percentjmd those with temporary visas 
increased hy40 uercentrWon*yjS> citizens 1 share of all utfgir- 
neermjj doctorates increased during the decade from onc-_ 
tlnrd to ovcrono-ludf, ni science fields (excluding engineer? 
ing), their share of doctorates fluctuated within a_nurrow 
17- to Ul-porcenl range, m . ' . ... V 

• The majm tly nf doctorate*, continued to seek employ- 
ment following graduation rather than postdoctoral study,, 
I lie primary source uf employment opportunities, however 
has Been shifting away (rem the *academic ( soclor. In J9^,_ 
that sectoi accounted for 4£-percient of the S^Ji docloniles.: 
wiiu had dufimlo employment commitments in the United . 
Stales, down from 59 porcont in 1072. Cumnmmente in bnsi- 
ihws and Irrdnslry increased from. ItJ |)ercent to 34 percent-" 
during the sei me period. 

• Minortlies among [_L S. citizens and noii-U.S, citizen, 
permanent residents. received approximately one«lenlh of., 
the (hictnrales a'warded in n level that has been;! 
stable since PJ70. Asiah Americans earned 55 |>ercenl of the 
degrees awarded to minorities in hut their slfaro lias 
de/;r eased slightly in. recent year& . 

• In addition to 5/B doctorates there is a relatively small, 
group of education doctorates witll specialization in raathc.-:. 
mnlics and science, New doctorates in these specialties, 
peaked atafi4 In J972 but declined to only 130* in Among 
those with definite employment go mi nil men Is in the lost three 
years, about three times ns many had commitments to colleges - 
or universities as lo elementary or secondary schools, . . _ 
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Trends In Doctorate Production 

Doctorate production in nil fields reacheda peak of almost 
34.000 m 1973 andthon declined for several years. The 31,000 
cioctomles awarded in 1982 were B percent bejow the 1973 
level. S/E degree^ eaked'in 1972 at 19.000 and then dropped 
ttf 17,000 by 1978, A slight recovery to 17 t fl00 in 1981 and 1982 
left S/E degrees 7 percent below the 1972 high. In contrast 
the production of S/E degrees at the bachelor's and master's 
levelpcaked in 1974 and 1977 respectively.* 

£>/E decrees accounted for almost 57 percent of all doc- 
torates in 1982. The S/E proportion of all doctorates declined 
from R5 percent in 1982 to 54 percent In 1970. Ii has been in 
a gradual uptrend since that time, 

v reId 

The trends in doctorate production differed substantially 
among llie major fields (chart i). Doctorates in psychology _ 
readied an all-time high t of 3 P 300 in 1981 and were38 percent 
greater jn'1982 than In 1972. Life sciences reached a new 
peaRin 1942. 9 percent higher than ID years earlier* Degrees 
in the other major groups— mathematical sciences, engj- 
neenug* and physical sciences— were substantially boluw 
their .1972 levels, by 27 percent* 25 percent, and 21 percent. 
. respectively.* Doctorates in life sciences exceeded those in 
physical sciences for the first lime in 1971 when each ac- 
counted .for approximately 24 percent of all S/E doctorates. 
Thejife sciences share is now 27 perecMof all S/E degrees 
compared to 19 percent for physical sciences. Degrees in 
psycholog}' increased from a 12-perccnt share to 18 percent 
during Ihe lam 10 yenrs. ^ j .. 



'Ihis iLuUmi* is jiLmi friioricd in Ntiiiofail Sconce Poumlatlnn. "TitiiJids 
in iicl^llfti* .md KnML^sfintt DnjirQi!$ 4 i95fi ihtoiijih I9&IL" Science- RfisnurccS 
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IVfhbj. lnca^isii*riLii^lj<>uvu<Jn<huvSurvt)> i>l Earned Dot* oufos tSEDl dnd 
ilu-XCHH iJ.rt.i Q&sat he&Hrce ot df/k»f<mces in dalu collection methods 
liulh fdiiota (umish lhj T SlitJ tLilu wliili* institutions furbish tiio *VCEJ> data 



Chart 1. €cience/mgineoring doctorate production by fiald 
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SEX 

The number of S/S doctorates awarded lo women grew * 
from 2.100 In 1972 to over ilOtf in 1962. Between 1981 and 
1982, however. the number increased by only 3 percent 
compared to an average annual growth rate of 7 percent for 
the 197?-82 period {chart 2). During the same time. S/E doc- 
torates awarded to men fell by 20 percent to 13.500, The 
share of S/E doctor's degrees awarded to women increased 
from 11 percent in 1972 to over 23 percent in 1982, 
1 The percentage^ S/E doctorates aw^rd^d "to women in- 
creased in every major field and in 1982 ranged from less 
than 5 porcenf in engineering lo 25 percent in life sciences. 
27 percent in jjocial sqiences. atld 45 percent in psyrhology. 
The largest numbers of doctorates awarded lo women were 
in ^psychology nnd life sciences; (Jie continued growth of, 
degrees in these fields, noted above, is attributable almost 
entirely to Ihe increase in ihe number of women. 



Chart 2. Science/engineering doctorate production by sex 
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CITIZENSHIP . 

Doctoral education inlhe United States continues to attract; 
substantial numtfm of foreign citizens, Most of the growth 
occurred prior to 1972 when non-US. citizens received TMJOO 
S/E doctorates and Ihe number-hes sins: e remained in llie_ 
3*500-4.000 range. S/E doctorates earned by U~ S\ citizens: 
however, defined from 14.900 in 1972 lo 13.099 in 1982, As 
a result, the 'proportion of non-US. citizens ornong S/E doer " 
torates grew from 20 percent lo 23 percent over this lD*year_ 
period (chart 3j.. ; . -_~y 

Non-U.5. students Irxlude those wtlh permanent and 
temporary visns. Tho number of S/E doctorates received by 
non-UxS. citizens wHh permanont visas reached aji all-time', 
high of more than 1,000 in 1972 but has sleadilv declined'. 
Since lo about half as many. The number of S/E doctorales., 
received by holders of temporary visas* howover/reached .^ 
peak of over MOO 1^1982, an increase of -10 percent in the : 
last 10 years. In 1982, non*LLS. citizens with temporary visas . 
received 14 percent of nil science doctorates (excluding 
cnginccringjr and Ihoso with permanent visas, 4 percent. 
Engineering attracts more foreign citizens than any other 7 



Chart 3. Citizenship status of 1982 s^clo nca/o ngl neerl (S/E) 
doctwatos for fields with substantial foreign participation 
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major field. Non-U-S. citizens earned onc-lhirdof all engi- 
neering doutorales in U)72, 4 atid over qnc-half in 1982. In 
engineering (he number of non*(J.S* doctorate recipients 
J with permanent resident viscis duelined b> 52 percent bo- 
* tween 1974 and 1982 while those with temporary visas in- 
ureased hytfS percent, Other fields in which foreign citizens 
accounted fur relatively large shores of docloriiies in 19.82 
were malhemahuid sciences, 34 percent, and agriculture, 30 
percent— the latter down from 33 percent in 108L 

Increasingly, foreign citizens with temporary visas are 
staying in the United States for postdoctoral studv ot ern- 
pJovment, in 1^ about onc-fourth_who£et»oived doctorates 
In science fields and over one-third of those who received 
doctorates in engineering had definite commitments for 
postdoctoral study or employment in the United Slates- 
Despite the 4U*percenl deiJino since 1072 in.lhe forel^i S/E 
doctorate recipients with permanent visas, the total number 
of non-UiS* citizens with definite commitments in the United 
Stales increased from i.lGO in 1972 to 1,375 in 1062,7 " 

Employment of S/E Doctorates 

Employment patterns for new doctorates changed over 
the past decade, reflecting in part decreasing oppor 1 Unities 
in the academic sector. In 1082, both S/E and non*S/£ new 
dogturales were less likely to obtain traditional academic 
positions, paralleling a shift in employment opportunities 



for the total S/E 'doctoral labpr force,' Of the S/E doctorates 
with definite employment commitments (a signed contract 
or similnr arrangement) in the United States, only 4^ per- 
cent Indicated that they would be employed a I a college or 
university in 1982, compared to 59 peccem in 1972. Definite 
commitments in business and industry, the principal non- 
academic employer, increased from 18 percent to 34 percent, 
during the 1972-82 period Commitments for Government 
employment declined from 17 percent to 13 percent*. Only 
2 percent— primarily psychologists— had contracts with ele- 
mentary or secondary schools. The major fields with me 
highest proportions of new doctorates with employment 
commitments at colleges and universities In '^982 were social* 
and mathematical sciences; the fields with the highest pro- 
portions working in business and industry were physical 
sciences and engineering. Although the shifts in employment 
sectors applied to both men and women* colleges' and uni- 
versities continued to hire a greater share of women 1^1982 
than did business and industry — 47 percent versus20 percent, 

Science an^ Mathematics Education Doctorates * 

In addition to new S/E doctorates Jhere are {lisp doctoral 
graduate? in- education with specialization _in Jeachijig ^cU 
once or malhemalics.* In 1§82 thcre^were 86 science educa- 
tion and 50 mathematics education doctorates. The number 
in science education is small relative to tlie numbehof naturpl: 
science degrees, but. the number of degrees in mathematics 
education (squalled about pne^tentli oj th^ocroralesrin 
mnthe ma tics during the 1972*82 period;* -- : '~- v 

The trends in mathematics and science education doctoral 
production, paralleled S/E trends since lOGO^peaMng in 
1972 and then declining |charl_4],Thtwaiieln jnalhonialics 
and science educations however, Was more. severe, par llcu^ 

1 larly in recent years. In 1982 the- numbers - of science nnd 
mathematics education doclqralcs were 60 percent and 68 
percent. respectively, below the Tf?72 levels. 
The participation of women in these two teaching fields 

_ in the last 10 jears has been greater than that in natural 
sciences. 23 percent compared to 16 percent U S . citizens 
earned over^O percent of the mathematics and science edu- 
cation tLcloratetf each > ear until 1376 In the last few years, 
howeicr, the number of U,S. citizens declined arid the pro-, 
portion o£ non-U.S, citizens grew to 22 percent by 1982, Over 
85 percent of the non-U.S- citizens receiving mathematics 1 
and science education doctorates during 1080 82 possessed 
temporary visas, fn comparison., non-U S ciU^ftis have fe* 
ceivod approximately 20 percent of (he doctorates in natural 
sciences Since 1972. 
Mathematics and science education doctorates are clearly 

* different, from 8/E doctorates in terms of time elapsed be 

y tweon receipt of the bachelor \> and doctor> degrees, aruT 
in their ages at receip 1 of their doctorate Oufttig the years, 
1930-82 the mcdiart time lapse for the h\o education fields.. 

" 3 NnUr>niii Sciuntw VjOimitoilnn/TirQivlh In Km^itAm^m gfSdcncu and En$l-.- 
noufinx UocJoriitus.Coniinuo** l>j(i by Computer Sdunrtsi /* Science JtoDiircfif 
A'ti/i/iOjI/feallahrslMSI' 53-3281 lWii»hrnglon,D C , tfmemWm I982J ; 

* flus rJiscuwioa rehires lffmfllhomiUic*antUcb!nctf education tfntybecnusq 
of &p<im> Jinaiuiions, Doawrntcs vrc aho ttWimtad m. agriculture cducaJJon. 
>ind auviuI science miuciUlon bui Ihcy f«w«r in number . . 

'Niilurji auviilcs i»rt>. tlulmuJ hornin tu i jjuIm Jti bL aduJIUNL ph>:tpil. 
sauncos* diut m,iitmmaiU'i 



Chad 4, Doqtorite production In mitlwmatlci and 
sclanca education 
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vuis i,u> yuiira. whuru<i& the median lime iiipso for ail S/E 
duGluTulus during thujsame period was 7.7 years. As a con- 
>s<*<|uun (;*.■. lh<* m.sujkl <md jTialh^mutfcs education doctorates 
wol'o ahoat six yoars older Lh.in the S/E doCtorjUesTtJnc of 
llie reasons lor iho^rualur lime lapso is lhal manygradunlc 
program** in eduction rtuhiiro prior leaching experience 
lor admission. I ho lor.^or lime I. ipse also suggests the like- 
lihood lli-il mathematics .mil Jsrioneo education doctorates 



were part-lime graduate students and already, employed 
full; time, The Support patterns of the science and mathe- 
matics education doctorates are consistent with the suggestion 
that many were employed while they were in graduate school, 
More thftn half of tha recent science and mathematics doc- 
torates relied primarily on self-support to finance their 
gruduatp education. Less than 6 percent of the U.S. citizens 
among the 1982 group received their primary supporrfrom. 
Federal sources, compared to 18 percent of those receiving : 
doctorates in S/E fields."' 

/Very few of H the mathematics and science education doc- 
torates pursue postdoctoral study, and over the years a rein- - 
Jivcly high proportion of them had definite employment 
commitments in the United Stales at the time of graduation. -. 
In 19H2, the number with sueh commitments equalled fi5 r- 
pcrcenl of the numb r er of U. S. citizens' awardeel dogrces- 
in thsse two fictds. The. high employment com milme nitrates 
further support the supposition that many of these doctSrates ~i 
were fully employed prior to complcli^ of thoir graduate 
studies. As'maj be expected the grcii?\niajorityJ of jhesc* 
education doctorates have%thetr CQmmmrienls with either 
higher education or elementary and secondary schools. In : } 
liolh mathematics and science education; the;. nunrf)et .of M 
doctorates obtaining iippoinltnoiits in colleges and imiver^: 
sitlcs has fallen .severely during. I ho pasVdc.mid.c— fronts 
alninsf mil in lj)72 to Eiliotrl 4ff In faftZ. the njimb^^wifli^^ 
commitments le efomonfary and secondary schools showed. r 
a smaller declined In the liisf 5 y o ^irrii 4> n I y"3 0. m u t It ^ m a I ic s ^: 
arid (ft science educationMoclerates Kctd contracts wiih- 
clemenlary and secondary schools* down from" 52 and 96, i 
respectively, in tho preceding 5-year pcriodf In 19^'theta ;: 
wore 20 malhemalic£ and IB science e~ducalib.n : datioraYe/^:? 
with commitments to colleges and universities, buVonly 5>: 
and respectively, to elementary and second it ry schools, J: 
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